SUMMARY As a part of a survey for cardiovascular risk factors high-density lipoprotein cholesterol (HDL-C) was determined in 15 942 men and women aged 20-53. Women had on average 0-24 mmol/l higher HDL-C concentration than men. The difference was of the same magnitude at all ages. For both sexes HDL-C increased with age. The increase was partly influenced by other variables affecting the HDL-C concentration. After adjusting for the effect of height, weight, cigarette-smoking, physical activity in leisure time, and ethnic origin the age-related change was more pronounced, 0-13 mmol/l and 0*16 mmol/l difference between the youngest and the oldest age group for men and women respectively. The population comprised three ethnic groups. HDL-C did not differ among the women of different ethnic origin, but among men those of Lappish origin had higher HDL-C concentrations than the other groups. This difference was reduced after adjusting for other variables and was probably due more to external factors influencing the HDL-C concentration than specific ethnic-genetic traits.
The first cardiovascular disease survey in Finnmark County was done in 1974.1 At the rescreening in 1977 high-density lipoprotein cholesterol (HDL-C) was included. The main purpose of the second study was to examine changes in coronary risk factors since the first screening and to establish a prospective study of sufficient size that included HDL-C. Increasing evidence that HDL-C may be a protective factor for coronary heart disease has stimulated interest in cross-sectional data, which can give information on HDL-C distribution in free-living populations and its relation to other factors. The present paper describes the distribution of HDL-C with regard to sex, age, and ethnic origin.
Materials and methods
A sample of men and women aged 20-53 in Finnmark were invited to attend the study. The sample sizes in different age groups are shown in table 1. The total number invited were 20 679, and 17 149 attended (83%).
ETHNIC CLASSIFICATION
The participants were asked whether two or more of their grandparents were of Lappish or Finnish origin. Female diabetics also had low HDL-C whereas their male counterparts had a mean level similar to the healthy group.
HDL-C mean values for the healthy group are shown according to age, ethnic origin, and sex in tables 3 and 4. Women had a mean HDL-C value 0*24 mmol/l higher than the men. The sex differences varied between 0*18 and 0*28 mmol/l in the different age groups. In both sexes there was an age-related increase in mean HDL-C value. A multiple covariance analysis was performed for each sex separately to examine this age-related relationship more closely. The analysis was done with weight, height, and number of cigarettes smoked daily as covariates and five-year age groups, ethnic origin, current cigarette smoking, and physical activity at leisure as factors. The mean HDL-C concentrations for each age group were adjusted for all other factors and covariates. The analysis was performed with the Statistical Package for the Social Science subprogram ANOVA.5 In the figure are displayed these adjusted and unadjusted mean values. Unadjusted, the HDL-C concentration increased by 0-10 mmol/l from the youngest to the oldest age group of the women. This difference increased to 0*16 when adjusted for the three mentioned variables. In the men the unadjusted increase was 0-07 mmol/l and the adjusted value Distribution of high-density lipoprotein cholesterol according to age, sex, and ethnic origin The difference observed in HDL-C concentrations between subjects reporting myocardial infarction or angina pectoris and the healthy group is small compared with what has been observed in prospective studies.' There are two important restrictions in the present material which would both contribute to diminishing possible differences between subjects with atherosclerotic disorders and a healthy population; one is that the diagnoses are based on answers to a self-administered questionnaire and the "diseased" group probably contains a number of "false-positives"-that is, subjects who really are healthy but report disease. The other restriction is that those reporting a previous myocardial infarction are the survivors of a potentially fatal disorder, thus presumably those least afflicted in a population of patients with coronary heart disease. At least one study has shown a dose-response relationship between the degree of atherosclerosis and HDL-C,9 and one would expect that the survivors were the subjects closest to those who have remained healthy. Thus cases in the general population will usually tend to be less severely affected than clinical cases.
Other authors have reported that diabetics have lower HDL-C than non-diabetics.1' This was confirmed for the women in the present study but not for the men. Diabetes was the only disease category where the sex difference in HDL-C was negligible. One explanation for this finding may be an unequal distribution of insulin-dependent diabetics in the two sexes, as diabetics using insulin have normal or high HDL-C concentrations." The low HDL-C concentrations in diabetics may then be confined to the non-insulin-dependent subjects. The observation that subjects on antihypertensive treatments have decreased HDL-C values will be further elucidated in a separate report.
The pronounced sex difference in HDL-C value has been observed in many studies. The value is consistently higher in women of all ages after adolescence, and of a magnitude that may play some part in explaining the sex difference in incidence and mortality of coronary heart disease.12 The higher HDL-C concentration in women may be secondary to differences in hormonal leve-for instance, in oestrogen which when given exogenously tends to increase HDL-C.13
The present material showed an important increase in HDL-C with age for both sexes heart disease, it seems doubtful that the reported differences between the ethnic groups would be of sufficient magnitude to result in real differences in the incidence of coronary heart disease.
